T
he ability of stem cells to both selfrenew and differentiate into many different cell types enables these versatile cells to generate and repair tissues and organs. Yet studies of the fruit fly Drosophila and of mammalian skin, intestine, bone marrow, and brain reveal that these inherent stem cell features are tightly regulated by the cells and proteins that constitute the extracellular environment (or "niche") that stem cells inhabit (1) . On page 1338 of this issue, Shen et al. (2) take an important step forward in our understanding of the stem cell niche. They show that endothelial cells (ECs) that are enriched in the niche occupied by neural stem cells (NSCs) regulate NSC proliferation and induce these stem cells to become neurons in vitro.
It is well established that NSCs are not randomly distributed throughout the brain, but rather are concentrated around blood vessels (see the figure) (3) (4) (5) . This location places NSCs in close proximity to the ECs that line blood vessels, facilitating communication between these two cell types (3) (4) (5) (6) . To test the degree of intercellular communication between NSCs and ECs, Shen et al. cultured NSCs and monitored changes in their behavior when ECs were brought into close proximity (2) . These investigators maintained cultures of mouse embryonic NSCs (derived from the cerebral cortex of 10-to 11-day-old mouse embryos) by adding fibroblast growth factor-2. Under these conditions, NSCs proliferated slowly and many of them exited the cell cycle, choosing to differentiate instead (2) . However, when NSCs were cocultured with ECs their proliferation rate doubled, resulting in the formation of large interconnected sheets of undifferentiated cells. A clever aspect of Shen et al.'s strategy was to introduce ECs into NSC cultures by means of transwell inserts. The pores of the transwells were too small to allow cell-cell contact between NSCs and ECs, but were large enough to enable signaling factors secreted by ECs to diffuse into the NSC cultures. Remarkably, the removal of transwells containing ECs triggered the coordinated differentiation of proliferating NSCs into neurons. Only 9% of NSCs unexposed to ECs expressed mature neuronal markers, compared with 31 to 64% of NSCs exposed to the EC transwells. This trend also was observed with cultured NSCs derived from the subventricular zone of adult mouse brain (2) . Thus, signaling molecules secreted by ECs induced a shift in the mixed population of proliferating and differentiating NSCs, pushing them toward self-renewal while simultaneously priming them for the production of neurons.
The neurogenic effects of ECs could not be mimicked by fibroblasts or by vascular smooth muscle cells (2), indicating that not all cell types alter the NSC differentiation profile. The new work expands the importance of ECs beyond their traditional role as structural components of blood vessels. ECs are known to enhance neurogenesis, possibly through the secretion of brain-derived neurotrophic factor, and to induce astrocyte differentiation within the optic nerve (5, 7). But ECs are not limited to instructing the neural lineages-they also promote formation of pancreatic and liver tissue independently of their ability to form vasculature (8, 9) . Indeed, ECs may be instructive for many different cell types and tissues. It remains to be determined whether ECs in different tissues or at different developmental time periods display variations in their profiles of secreted signaling molecules. Cumulatively, these studies provide evidence that ECs are important tissue architects, specifying the fates of many different neighboring cell types including NSCs.
Elucidating the signaling molecules secreted by ECs that elicit NSC proliferation and neuron production remains an important goal. Such information would circumvent the need for NSC-EC coculture and potentially could facilitate the production of neurons for future clinical applications. Bonnet's 1799 Scala Naturae or Chain of Being (1) placed sea anemones just above plants and below tapeworms. He thought corals even more primitive, situated far below plants and only marginally above asbestos. Zoologists may shudder at such overtly hierarchical classification schemes, yet the dominant view today is not that different. Most animalsfrom worms to whales, and flies to foxescomprise an evolutionary lineage called the Bilateria. Sometimes loosely termed "higher animals," bilaterians have front and rear ends (anterior and posterior), an up-anddown axis (dorsal and ventral), and a plane of mirror symmetry running between the left and right sides (bilateral symmetry). In contrast, sea anemones and their kin (phylum Cnidaria) diverged earlier in animal evolution, supposedly before the invention of bilateral symmetry. These animals exhibit a simpler form of symmetry termed "radial" symmetry. On page 1335 of this issue, Finnerty and colleagues (2) present evidence suggesting it is time to rethink the origins of bilateral symmetry.
Finnerty and co-workers report their study of the starlet sea anemone, Nematostella vectensis (see the figure) , a member of the basal cnidarian class Anthozoa. This sea anemone has unusual habits that would have confused Aristotle, Bonnet, and the early naturalists. Whereas most sea anemones stick to rocks, looking rather like flowers yet capturing and devouring prey, N. vectensis burrows through the mud of brackish lagoons and estuaries in North America and southern England. A cross section of the adult shows not radial symmetry, as dogma would predict, but a plane of bilateral symmetry (known as the "directive axis") that traverses the pharynx at right angles to the primary oral-aboral (mouth-foot) body axis. This is not an oddity of Nematostella, but a characteristic of sea anemones. The bilateral symmetry of anthozoans (and not other cnidarians) was noted by Hyman (3), an influential invertebrate zoologist of the 20th century, but failed to become a part of common zoological knowledge. If sea anemones possess bilateral symmetry, is it homologous to our own bilateral symmetry or did it arise by convergent evolution? In other words, did bilateral symmetry originate earlier in our ancestry than is commonly believed or did anthozoans evolve from a radial ancestor and develop bilaterality independently? Homology can be investigated by comparison of gene-expression patterns. If the same genes are used to control development of a structure (or axis) in two morphologically different animals, this lends support to the hypothesis of homology although it does not prove it. The Hox gene cluster is the canonical set of genes implicated in control of the anterior-posterior axis in bilaterians. As for the dorsoventral axis, the dpp or bone morphogenetic protein 
